Abstract
Introduction
The labor market remunerates workers based on their knowledge and the competencies they have acquired over their working life. Collectively, these skills comprise a worker's human capital. The interrelation between human capital and market earnings is captured by the human capital earnings function developed by Mincer (1958 Mincer ( , 1974 , Becker (1975) and Ben-Porath (1967) . This model shows how formal education and on-the-job training (experience) are the key factors contributing to human capital. Mincer's (1974) model of human capital is commonly used to determine the impact of education and training on remuneration (see, for instance, Willis, 1986; Card, 1999) . Even in its most basic form, the model While many studies have estimated a human capital earnings function for Pakistan, most have not tackled econometric problems such as the potential endogeneity of the schooling variable. 2 The few studies that do so (using instrumental variables) include Abbas and Foreman-Peck (2008) , Aslam et al. (2008) and Aslam (2009) . This points to ample room for quantifying the economic returns to education in the Pakistani labor market, corrected for endogeneity bias using new instruments. The rest of the article is structured as follows. Section 2 describes the data, variables and method used, including the nature of the instrumental variables involved. Section 3 presents the results of the Mincer model, estimated using OLS and IV-2SLS.
The model is estimated separately for males and females and for the four provinces. Section 4 briefly discusses these results relative to the literature on Pakistan and Section 5 concludes the paper.
Methodology
We have used data from the Labor Force Survey conducted by the Pakistan Bureau of Statistics in 2008/09. After cleaning the data, we are left with 19,574 observations. We take the monthly wage of individuals as the response variable. The independent variables include different human capital and other social, economic and regional factors contributing to wage determination (Table 1) . Identifying a relevant valid instrument is difficult (Bound et al., 1995) . While many studies have used different instruments in IV-2SLS estimations of the earnings function, the issue of endogeneity bias persists (Angrist & Krueger, 1992) . We estimate the Mincer earnings function for Pakistani wage market data, using two instrumental variables.
 Instrument 1 is the average numbers of years of schooling attained in the enumeration block where the individual's household is located. The rationale for using this instrument is to combine the effects of several commonly used exogenous factors, including distance to school, general trend toward education, and social environment.
 Instrument 2 follows a similar logic, but also accounts for other factors at the time the individual leaves formal schooling and joins the workforce. Following Bhatti et al. (2013) , we define Instrument 2 as the average number of years of schooling attained by a given gender and age group in the year the individual joined the labor market. The data is taken from Barro and Lee (2010) , who have estimated the average number of years of schooling for a large sample of countries for 1950-2010. 3 
Data Analysis and Results
Tables 2-5 give the results of the estimated human capital earnings function for the Pakistani labor market. The first column in each case presents the OLS results (uncorrected for potential endogeneity bias), while the remaining columns present the IV-2SLS estimation results using both instrumental variables. In the first-stage regressions, the substantially low pvalues (given in parentheses) linked to the instrumental variables indicate that both can be considered relevant instruments. The validity of these instruments is assessed using the Sargan test, which indicates that they are valid for Balochistan, but only for females in the other three provinces.
The analysis employs separate Mincer wage models for males and females in all four provinces. Tables 2-5 give the OLS and IV-2SLS estimation results for males and females in Punjab, Sindh, Khyber Pakhtunkhwa (KP) and Balochistan, respectively. In all four cases, the Hausman (1978) exogeneity test statistic indicates significant bias due to the endogeneity of the schooling variable. A comparison of the OLS and IV-2SLS results for endogenous schooling reveals a downward bias associated with this endogeneity. The downward bias in returns to schooling is higher for males in Sindh and KP, and for females in Punjab, but similar for both in Balochistan.
The higher coefficient in the IV-2SLS estimations is in line with international studies such as Butcher and Case (1994) , Card (1999) , Ashenfelter et al. (1999) and Chen and Hamori (2009) as well as Pakistanbased studies such as Abbas and Foreman-Peck (2008) and Aslam (2009) . Bhatti et al. (2013) find similar differences in endogeneity-corrected and uncorrected returns to schooling, using similar instruments applied to data for France. Table 2 presents the OLS and IV-2SLS estimation results for males and females working in Punjab. The returns to schooling are 7.55 percent for males and 8.05 percent for females, implying that every additional year spent in school increases wages by 7.76 percent. The returns to labor market experience are slightly higher in the IV-2SLS estimation: each additional year of labor market experience increases monthly wages by 3.6 percent for males and 3.8 percent for females. The negative coefficient of work experience squared indicates that the returns to experience are concave, that is, the rate of increase tends to fall as labor market experience rises.
The coefficient of work location (urban or rural) is significant only for males. Urban male workers in Punjab earn nearly 10.89 percent more than their rural counterparts. Male workers with a professional degree earn 40 percent more than those with a general qualification. The corresponding wage premium for females is 67 percent. The wage loss associated with working in the public sector is about 6.3 percent for males and about 13 percent for females. Finally, the results show that males with permanent employment earn about 17.09 percent more than those on a fixed-term contract. The corresponding wage premium for females is 15.53 percent. The subsequent tables (Table 3 -5) reveal similar results. Following Bhatti et al. (2013) , we attempt to choose the most appropriate instrumental variable of the two we have proposed through a correlation analysis. Tables A1 to A8 (in the Appendix) provide partial correlation matrices (with p-values in parentheses) of the response variable, suspected endogenous variable (schooling) and both instruments. We observe that, in most cases, instrument 2 has a lower correlation with endogenous schooling and a higher correlation with the response variable, which negates its value as a good instrument. On the other hand, instrument 1 has a reasonably strong correlation with the endogenous variable and a smaller correlation with the response variable, which implies it is a more relevant and appropriate instrumental variable. Keeping these correlation measures in view and its conceptual superiority, we give preference to instrument 1 as being more appropriate to the IV-2SLS estimation. Another advantage is that it is generated from the data itself.
Discussion
Since the Hausman (1978) test statistic indicates that schooling is endogenous and we consider the IV-2SLS estimation technique more suitable than OLS, this section discusses the IV-2SLS results in more detail. These results show that returns to schooling are, in most cases, 50 percent higher than the OLS results would indicate, which is in line with the results obtained by Bhatti et al. (2013) , Butcher and Case (1994) and Card (1993) . Returns to labor market experience are slightly higher in the IV-2SLS estimation, with each additional year of labor market experience causing monthly wages to rise at a decreasing rate.
As with Barnet-Verzat and Wolff (2008) and Araï et al. (1996) , we find significant gender wage differentials in the returns to education. This is also in line with other Pakistan-based studies such as Yasin et al. (2010) , Hyder (2007) and Khan and Toor (2003) . The coefficient of work location (urban or rural) indicates that urban males earn more than their rural counterparts, except in Balochistan. The reverse holds true for female workers. A significant wage gap associated with location emerges for Punjab alone. This finding is similar in direction but smaller in magnitude to that of Farooq and Sulaiman (2009) .
Our results show that, when corrected for the endogeneity of schooling, the wage premium of holding a professional degree falls substantially for both genders in all provinces. The IV-2SLS estimation indicates that people with a professional degree earn more than those without, reflecting the results obtained by Hyder (2007) and Khan and Toor (2003) . However, this difference is not statistically significant for females in KP and Balochistan. Generally, there is a significant wage loss associated with working in the public sector compared to the private sector for both male and female workers. This finding contradicts Hyder (2007) , who reports higher earnings for public sector workers in Pakistan.
We also find that people with permanent employment earn more than those on a fixed-term or temporary contract, with male workers in KP being the exception. Our findings concerning provincial effects are in line with many other studies on the Pakistani labor market, including Farooq and Sulaiman (2009) and Khan and Toor (2003) . A seeming discrepancy is that, generally, both specifications yield an R 2 term of near 40 percent, which looks small but is common in cross-sectional studies (see Gujarati, 2007) .
Conclusion
This study has used two new instrumental variables to correct for the possibility of endogeneity bias in schooling. The results reveal the significance of this endogeneity bias and the relevance of both instrumental variables. We find that instrument 1 -the average number of years of education in the enumeration block where the individual's household is located -is superior on statistical as well as conceptual grounds.
The results show that each additional year of schooling increases wages by 7.5 percent (for males), 8.5 percent (for females), 11.3 percent (for males), 9.8 percent (for females), 8.4 percent (for males), 7.6 percent (for females), 7.0 percent (for males) and 7.5 percent (for females) in Punjab, Sindh, KP and Balochistan, respectively. Urban wage markets offer some benefits, but not as much in terms of magnitude and significance. There is a significant wage gain for those with a professional degree. Finally, permanent employment is better remunerated than fixed-contract work. 
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